Introduction: The knowledge about obesity pathogenesis is insufficient. The aim of our study was to investigate environmental and individual determinants of obesity in population of PURE study from Lower Silesia. Material and methods: This was a cross sectional observation of 1064 inhabitants of Wroclaw and neighbouring rural area (671 women, 393 men), who took part in PURE study in years 2007-2010. Each participant answered PURE questionnaire and International Physical Activity Questionnaire providing information about obesity risk factors. Anthropometric measurements were collected, blood samples were taken for assessment of FTO gene polymorphism. A stepwise logistic regression analysis was performed to identify the most significant predictors of obesity. Results: 31% of the study group had obesity (BMI over 30 kg/m
Introduction
Obesity is a major problem of public health globally. Although many preventive actions have been undertaken, no country in the world has managed to reverse obesity epidemic once it has begun [1] .
Apart from the fundamental cause of adiposity -positive energy balance between calorie intake and output, there are more predisposing factors. The upstream determinants of obesity are defined as factors beyond the control of individual. We can divide them into physical (e.g. architecture), socio-cultural (attitudes and beliefs), economic and political [2] . They play a great role in population's health, for example social deprivation has been associated with excessive weight [3] . However, the upstream determinants of obesity are very problematic to examine and data on environmental adiposity risk factors are lacking. Knowledge about obesity pathogenesis is crucial to design preventive actions. Recently, the need to implement community-based strategies has been underlined [4] .
The aim of our study was to investigate factors that influence obesity in population of Lower Silesia, a region with high prevalence of obesity [5] . We examined a wide range of obesity determinants, both individual and environmental.
Material and Methods

Study population
The study group consisted of 1064 inhabitants of Wroclaw and neighbouring rural area (671 women, 393 men aged 30-80 years), who took part in the Prospective Urban Rural Epidemiology Study (PURE Study) in years [2007] [2008] [2009] [2010] . Each participant has given oral and written consent. The study has been approved by Wroclaw Medical University Ethical Committee (KB 443/2006). The aims and design of PURE Study have been published elsewhere [6] .
Study protocol
Each participant answered PURE Questionnaire and International Physical Activity Questionnaire (IPAQ) collected by a trained person. It provided information about possible individual and environmental obesity risk factors (listed in Table I ). Participants were categorized to low, moderate or high level of activity according to Guidelines for the data processing and analysis of IPAQ [www.ipaq.ki.se].
From each participant a blood sample was taken for the genetic examination (presence of the allele A or T of the FTO -fat mass and obesity-associated gene polymorphism rs9939609). 
Genotyping
Methods are described in the Supplementary Material.
Statistical analysis
Statistical analysis were performed via STATISTICA (version 13.1) for Windows. We described variables using elements of descriptive statistics that included: minimum and maximum value, mean and standard deviation. For qualitative data contingency tables were created. We used c 2 test to verify hypothesis of independence between qualitative data. Subjects were divided into two groups, no obese or obese, according to the three obesity criteria presented in the Study protocol. We performed a stepwise logistic regression analysis with score Rao test and Wald test to identify the most significant predictors of obesity (on the 0.1 significance level) from the potential variables listed in Table I . A significance of association of chosen predictors with the probability of the obesity was tested by the likelihood ratio test. We used Hosmer-Lemeshow test to examine goodness-of-fit of the selected models. Frequencies of the observed FTO gene alleles were tested against the Hardy-Weinberg equilibrium. We performed the analysis separately in women and men.
Results
General characteristic of the study group
We enrolled 1064 people, 671 women and 393 men, with mean age 54.2 ± 9.2 years (min. 30, max. 83). Women were older than men (54.3 ± 8.9 vs. 53.9 ± 9.8 years) (p < 0.05). 36% of the group lived in the rural area, 64% in Wroclaw (no differences between men and women, p = 0.21). Significantly more men than women were currently employed (67.4% vs. 54.3%, p < 0.0001). 19.7% of women and 22.9% of men were currently smoking. 65.1% of women and 78.6% of men currently used alcohol products (p < 0.0001). About 70% of the participants were qualified to the category of high level of physical activity based on the IPAQ results (no difference between men and women, p = 0.12). Average physical inactivity (sitting) time per day was similar in men and women (171.7 ± 83.7 minutes per day). The frequency of FTO rs 9939609 risk allele (A) was 0.44.
Obesity measurements in the study group
Prevalence of obesity (BMI > 30 kg/m 2 ) was similar in both sex groups -about 31%. Overweight (BMI between 25 and 29.9 kg/m 2 ) affected 48.1% of men and 36.7% of women (p < 0.0001). Mean BMI in the study group was 28.2 ± 5.1 kg/m 2 and was significantly higher in men (28.5 ± 4.4 kg/m 2 ) than in women (28 ± 5.5 kg/m 2 ) (p < 0.01). Men had higher mean waist circumference than women (98.9 ± 11.9 cm vs. 88.1 ± 13.4 cm). On the basis of the waist circumference obesity criterion more women were obese than men (45.9% vs. 33.8%, p = 0.0001).
Mean WHR in female group was 0.84 ± 0.07 and in male group -0.96 ± 0.07. 39.3% of women and 82.4% of men had WHR indicating central obesity (p < 0.0001).
Obesity determinants in the group of women
Determinants of obesity in female group were: -for the BMI-obesity: chronic medication, unem- Table II contains the estimates of the logistic regression coefficients with the BMI-obesity as the dependent variable and the chosen independent variables. Analogous results are presented in Tables III with the  waist-obesity and Table IV with WHR-obesity.
PRACE ORYGINALNE
Obesity determinants in the group of men
Determinants of obesity in male group were: -for the BMI-obesity: chronic medication, rural inhabitancy, family related stress, diabetes in family (p = 0.27 in the Hosmer-Lemeshow test Tables VI with  the waist-obesity and Table VII with the WHR-obesity.
Discussion
In our analysis of 1064 inhabitants of Lower Silesia, many factors were significantly associated with the occurrence of obesity. The first group of determinants referred to the environmental background (rural inhabitancy, unemployment, stress), another to the individual biologic predisposition (age, chronic medication, family predisposition to diseases) and third to lifestyle factors (non-smoking status, sedentary leisure time, physical inactivity time). Determinants of obesity in PURE study Aleksandra Zdrojowy-Wełna et al.
Our results indicate, that prevalence of obesity in Lower Silesia is high. About 31% of the study group had BMI over 30 kg/m 2 , additionally 48.1% of men and 36.7% of women were overweight. Even more participants were diagnosed with central obesity on the basis of waist circumference (45.9% of women and 33.8% of men) or WHR (39.3% women and 82.4% of men). This results are worse than data from most studies from Poland. In the biggest Polish epidemiologic multi-centre study -WOBASZ, the prevalence of obesity was 21% of population and overweight affected 40.2% of men and 27.7% of women [7] . Ten years later in WOBASZ II study the prevalence of obesity increased to 24.4% of men and 25% of women. However, the frequency of abdominal obesity based on waist circumference in WOBASZ II study was similar to our results (32.2% of men and 45.7% of women) [8] . In another study, NATPOL 2011, the prevalence of obesity was 23.6% of men and 19.7% of women [9] . One of the reasons why our findings suggest higher occurrence of obesity than other studies Determinants of obesity in PURE study Aleksandra Zdrojowy-Wełna et al.
might be older age of our participants. Excessive weight is more prevalent in older population [8] , age was also an important obesity determinant in our results. The rural inhabitancy was a particularly strong obesity determinant in our analysis. In the rural area, 39.8% of women and 40.2% of men had BMI over 30 kg/m 2 , while in the urban area the prevalence was 26% and 26.4%. This determinant was significant also in terms of central obesity. Traditionally it was believed, that urbanisation is associated with increasing rates of obesity. However, as the obesity epidemic rises, the urban-rural difference in aspect of adiposity tends to change. It has already been observed in high income countries. According to NHANES (2005 NHANES ( -2008 , 39.6% of rural adults and 33.4% of urban adults in USA had BMI over 30 kg/m 2 . Rural residence was a significant obesity determinant even after controlling for sociodemographic, physical activity, and diet variables [10] . Probably rural residents in USA present more unhealthy behaviours, like consuming too much calories from fat [10] , smoking [11] , alcohol and drug use [12] , and worse access to health care [13] . Living in metropolitan areas might be favourable to cardiovascular health [14] . Indeed, the mortality rates in USA are higher in rural than in urban areas, mostly due to heart disease and cancers [15] . This trend toward increase in adiposity increase in rural communities is becoming apparent also in low-and middle-income countries [16] . Also in the population of Polish-Norwegian Study (PONS) the obesity prevalence was higher in rural residents of Holy Cross Province in Poland [17] . 
PRACE ORYGINALNE
There are other studies from Poland suggesting that residents of big cities have favourable cardiometabolic profile. Doryńska et al. compared a group of inhabitants of a Polish metropolis -Kraków (HAPIEE study) with whole Polish population (WOBASZ study). HAPIEE cohort had significantly higher education and employment rate, lower prevalence of active smokers and obese people, especially with central obesity [18] . In our study, employment was also a significant determinant of perceiving normal weight, although it has been observed only in women. It may be associated with urban/rural difference, because work possibilities for women are better in the cities. Recently Hughes et al. have shown, that male jobseekers had lower risk of being overweight, but it did not occur in women. Also non-smoking jobseekers had increased odds of obesity, while smoking decreased obesity risk in this group [19] . Similarly, in our study current smoking was a negative predictor of obesity in female group, while never or former tobacco use was associated with higher risk of obesity. Some authors confirm this finding [20] , but it needs further studies.
Another important obesity determinant in our research was stress, especially related to family life. Similarly, in a group of Seoul inhabitants stress was significantly associated with obesity risk [20] . However, the effect of stress on body mass is probably variable. In the Whitehall II Study, work stress was related to weight gain in men with higher BMI at baseline, while men with lower baseline BMI had increased likelihood of weight loss [21] . Probably changes in body form in relation to stress are different depending on personal habituation processes (autonomic variation and psychological distress) [22] .
In our study, individual factors modified obesity risk. The importance of family health history of (diabetes, hypertension) indicates some genetic predisposition, however no causality could be drawn out of cross sectional observation. We also examined occurrence of obesity risk allele A of FTO gene polymorphism rs9939609, which predisposes to higher odds of obesity in European populations [23] . However, this genetic factor appeared to be weak comparing to environmental factors, especially in women from our group. Another significant factor -chronic use of medication -was rather a result than cause of obesity. Also age was an important obesity determinant, which is consistent with other studies [8, 10, 17] . Surprisingly, using oral contraception was associated with lower obesity risk in women in our cohort. Weight gain is often considered a side effect of hormonal contraceptives. However, there is no clear evidence in available data that combination contraceptives predispose to obesity [24] . Maybe in our cohort this result was associated with the effect of inhabitancy, because women in urban areas, who were less obese, more often use oral contraceptives.
In our results, sedentary leisure time activities, low physical activity, injury causing decrease in mobility in women and longer physical inactivity time in males were positively correlated with higher risk of adiposity. This is consistent to other author 's findings [10, 20] and emphasises the need of healthy lifestyle promotion.
Our study has some limitations. It was a cross-sectional analysis, with higher female and middle-aged participants prevalence. In selected areas (according to PURE study design), people were allowed to register themselves and some snowball sampling biases are possible. However, the number of participants and recruitment both from urban and rural living areas gives advantage to our study.
Conclusions
In our analysis of obesity determinants in Lower Silesia, rural inhabitancy appeared to be an important obesity risk factor. Unemployment played significant role in female group. Other obesity determinants were stress, chronic use of medications, age, sedentary lifestyle, family burden. Smoking and oral contraception seemed to have protective impact against obesity in women. The prevalence of obesity in our cohort was high -31% in both sexes.
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